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® A conveyor for carrying linens. 



® In a conveyor for carrying linens having pro- 
cesses of gripping any corner and one place on a 
side including the comer of a rectangular cloth 
(sheet 1) with clips 45 installed on a movable clamp 
35; naturally hanging the cloth by raising with a 
clamp transfer conveyor; moving the cloth onto the 
top surface of a table composed of a flat belt con- 
veyor 77 or the like by using the clamp 35: and 
pulling the cloth onto the table, the conveyor for 
. carrying linens includes a drive section comprising: 
^ a clamp body 36; two pairs of wheels 39 supported 
by shafts fixed to the clamp body 36; a toothed 
\ block 37 which has a plurality of tooth-shaped pro- 
% trusions engaging with a toothed belt 34 for driving 
the clamp and is installed straddling over the clamp 
' body 36 by a pin 40 inserted into an elongated hole 
> so that it can be moved downward by the height of 
the tooth-shaped protrusion; and a compression 
spring 41 which is energized so as to push the 
• toothed block 37 in the engaging direction, and is 
^ engaged between the clamp body and the toothed 
block 37. 
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FIELD OF THE INVENTION AND RELATED ART 
STATEMENT 

The present invention relates to a conveyor for 
carrying linens such as washed sheets by gripping 
two places. 

There have so far been various types of con- 
veyors for carrying linens (sheets, towel, bathrobe, 
etc.) one after another at a laundry shop or the like. 
A hanging-type conveyor in which a worker se- 
cures two adjacent corners of. for example, a sheet 
in moving chucks for carrying it is publicly known 
as a spreader feeder for saving manpower to 
spread a washed and dehydrated sheet and supply 
it to a roll ironer. 

The conventional conveyor will be described 
with reference to Figs.13 through 16. Reference 
numeral 1 denotes a sheet representing linen. The 
sheet 1, after being washed and dehydrated, Is 
untangled and spread by a worker, and carried with 
two adjacent corners being gripped by chucks 2. 
The chuck 2 has a torsion spring 23 (Fig.16), and 
the sheet 1 is held by being put between a housing 
21 and a lever 22. 

As shown in Fig.15, the lever 22 is normally 
pressed counterclockwise against the housing 21 
with a pin 24 being a pivot. The housing 21 has 
bearings 20 at its top so as to move freely In a 
supply rail 11. Reference numeral 25 denotes a 
weight for adjusting the balance. A spreader feeder 
10 can spread the sheet 1 by moving the two 
chucks sent through the rail 1 1 while gripping two 
corners of the sheet 1 so as to increase the space 
therebetween. The spread feeder 10 is an auto- 
matic sheet spreading and carrying device for car- 
rying the sheet 1 only to a roll ironer 3 by a belt 
conveyor by opening the chucks 2 with the sheet 1 
being spread. After releasing the sheet 1. the 
chucks 2 are recovered automatically in the device, 
and discharged to a recovery rail 12 (Fig. 13). 

The rail 11 carries the chucks 2 gripping the 
sheet 1 to the spreader feeder 10. If the rail 11 is 
inclined in the gravity direction, the chuck 2 moves 
by its weight. If the rail 11 is inclined in the 
direction opposite to gravity or installed horizon- 
tally, the chuck 2 moves by being pushed by a 
bracket 15 mounted to a chain 16 circulating in the 
drive rail 13 (Rg.14). 

The recovery rail 12, which carries an empty 
chuck which has released the sheet 1, has the 
same construction as that of the rail 1 1 . The drive 
rails 13 and 14 incorporate a resin guide 17 there- 
in, in which the chain 16 circulates. The chain 16 is 
provided with resin bracket 15 at certain intervals 
to push and move the chuck 2 in the rail 11 and 
the recovery rail 12. The chain 16 is circulated by 
using a sprocket 18 or the like, and has a gap 
between the roller and the pin so as to be t>ent 



vertically and horizontally. 

The above-described conventional conveyor 
basically requires three rails for one line as shown 
in Fig.14: the rail 11 for supplying chucks 2, the 

5 drive rail (transport side) 13. and the drive rail 
(return side) 14. Since the chain 16 and the bracket 
15 for the drive system are exposed to the outside 
of the rait, there is a possibility that the linen is 
contaminated or damaged in a layout in which the 

10 linen is carried at a steep incline or the linen is 
brought into contact with the rail. There is also a 
great possibility that foreign matter enters into the 
chain portion, causing a trouble. 

Further, it is necessary to align, in installation, 

15 the rail through which the chain passes, the rail for 
the drive system, and the position and height of 
bracket. At the portion where the chuck 2 begins to 
be driven by the drive rail 13. the chuck sometimes 
collides with the bracket 15. by which the bracket 

20 15 or the chuck 2 is damaged or caught, thereby 
the chain 16 for the drive system being stopped. 

Especially in a cloth spreading device having 
an edge setting process of rectangular cloth in 
which the cloth is moved by the clamp while con- 

25 tacting with the convex front edge of the table 
having a horizontal top surface which consists of a 
belt conveyor or the like, and pulled onto the table, 
it is necessary to attach any comer and one place 
on a side including the corner of the rectangular 

30 cloth to movable clamp and to move the cloth while 
holding with clips positioned at certain Intervals. 
With the conventional method in which the linen is 
carried with two chucks having a free interval, it is 
difficult to pull the cloth transversely on the table 

35 so that the width is aligned. 

In the linen supply section of the conventional 
conveyor, the stop position In chucking is fixed. 
Therefore, a worker who secures linen in the 
chucks sometimes must assume an unnatural pos- 

40 ture depending on the body dimensions of the 
worker, which increases the fatigue of the worker 
and decreases the work efficiency. Additionally, In 
the linen supply section, the conveyor sometimes 
carries the chuck even if the chuck does not grip 

45 the linen surely. Therefore, the worker must check 
for proper gripping of linen after securing the linen 
In the chuck, and press a supply verification switch. 

Even if missing of gripping or poor gripping of 
linen is found after the linen is supplied, the linen is 
50 sent to the next process as it is with the conven- 
tional conveyor; the linen cannot be removed at the 
halfway position. Therefore, the poorly gripped lin- 
en is caught by the conveyor or improperly han- 
dled in the subsequent process, thereby the effi- 
55 ciency of machine being decreased. 
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OBJECT AND SUMMARY OF THE INVENTION 

The present invention has been made to solve 
the above problems. 

A first subject matter of the present Invention Is 
a conveyor for carrying linens having processes of 
gripping any corner and one place on a side In- 
cluding said corner of a rectangular cloth with clips 
Installed on a movable clamp; naturally hanging the 
cloth by raising with a clamp transfer conveyor; 
moving the cloth onto the top surface of a table 
composed of a flat belt conveyor or the like by 
using the clamp; and pulling the cloth onto the 
table, wherein the conveyor for carrying linens in- 
cludes a drive section comprising: a clamp body; 
two pairs of wheels supported by shafts fixed to 
the clamp body; a toothed block which has a 
plurality of tooth-shaped protrusions engaging with 
a toothed belt for driving the clamp and is installed 
straddling over the clamp body by a pin inserted 
into an elongated hole so that it can be moved 
downward by the height of the tooth-shaped protru- 
sion; and a compression spring which Is energized 
so as to push the toothed block in the engaging 
direction, and is engaged between the clamp body 
and the toothed block. 

A second^'subject matter of the present inven- 
tion is a convjByor for carrying linens according to 
the first subject matter wherein the conveyor for 
canrying linens has a clip for gripping a cloth com- 
prising: a clip housing; a pin installed to the clip 
housing; a cloth gripping member which is sup- 
ported by the pin and rotates in the clip housing; a 
torsion spring energized in the rotating direction in 
which the cloth gripping member wound around the 
pin is pushed against the clip housing; a cloth 
release bar extending over the clip in such a man- 
ner that it can be moved vertically; and a cam lever 
which engages with the cloth release bar and 
opens/closes the cloth gripping member. 

A third subject matter of the present invention 
is a conveyor for carrying linens according to the 
second subject matter wherein a pair of clips are 
installed to both ends of a girder mounted horizon- 
tally and at right angles to the running direction of 
the clamp body. 

A fourth subject matter of the present invention 
is a conveyor for carrying linens according to any 
of the first to third subject matters wherein the 
conveyor for carrying linens comprises a pair of 
opposing rails for vertically guiding a clamp body; 
a set of opposing rails for transversely guiding a 
clamp body; a toothed belt running in a conveyor 
rail; a clamp body; two pairs of wheels which are 
supported by horizontal shafts fixed to the clamp 
body and guided by the pair of opposing rails; and 
two pairs of wheels which are supported by vertical 
shafts fixed to the clamp body and guided by the 



set of opposing rails. 

A fifth subject matter of the present invention is 
a conveyor for carrying linens having a linen sup- 
ply section where a clamp is put on a drive con- 

5 veyor after running on an inclined free conveyor, 
going down slantwise, any corner and one place on 
a side including the corner of a rectangular cloth 
are gripped by clips, and then the clamp rises 
slantwise to hang the cloth, wherein the conveyor 

10 for carrying linens includes a linen supply work 
height adjusting device comprising: a proximity 
sensor which is installed at the halfway position of 
the rail of the drive conveyor running down slant- 
wise and detects the passing of the clamp; a timer 

75 with a setting device which is activated by the 
signal from the proximity sensor and can adjust the 
set time; and control means which stops the con- 
veyor by means of the output signal generated 
after the set time of the timer. 

20 A sixth subject matter of the present invention 

is a conveyor for carrying linens according to the 
fifth subject matter wherein the conveyor for carry- 
ing linens comprises linen grip verifying means in 
which a light beam is generated in parallel to the 

26 running direction of the conveyor between a pair of 
clips of linen holding clamp, and light sensors for 
receiving the light beam are installed. 

According to the first to third subject matter of 
the present invention, one side edge of a rectangu- 

30 far cloth can be easily gripped. Also, there is no 
possibility of contaminating the cloth during trans- 
fer since the drive section of the clamp is apart 
from the gripping section of the cloth, and addition- 
ally the use of drive belt eliminates the possibility 

35 of contamination due to lubricating oil. When the 
clamp is put on the drive rail, the clamp can be put 
on the toothed belt at any time at any place in 
running at the position where the drive starts. 
Therefore, if this conveyor is employed in a sheet 

40 feeder or other apparatus which spread sheets at a 
high speed, a waste of time is eliminated, greatly 
improving the handling capacity. Further, the con- 
struction of the drive rail is simple, thereby the cost 
being reduced. 

45 According to the fourth subject matter of the 
present invention, the wheels supported by the 
horizontal shafts installed to the clamp body are 
vertically guided by a pair of opposing rails, and 
similarly the wheels supported by the vertical 

50 shafts are transversely guided by a set of opposite 
rails. Therefore, the clamp does not strike against 
or rub the drive conveyor rait or the free conveyor 
rail. 

According to the fifth subject matter of the 
55 present invention, the linen supply work can be 
performed by stopping the linen clamp at a height 
suitable to the body dimensions of the worker, so 
that the workability is improved and poor gripping 
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of linen is reduced. As a result, the fatigue of the 
worker is decreased and the work efficiency is 
increased. Further, It can be verified that the linen 
is surely gripped by the clips, thereby the failure in 
the supply of linen being prevented. The worker 
need not push the supply verification switch, and 
the supply of linen is automatically verified. There- 
fore, the fatigue of the worker is decreased and the 
work efficiency is Increased. 

According to the sixth subject matter of the 
present invention, the gripping of the linen can be 
detected reliably by two sensors over the entire 
range of stop position even if a means for changing 
the stop position of the clamp is provided. If work- 
er's mistake on the supply of linen (gripping by 
only one clip, improper gripping position of sup- 
plied linen, etc.) or defective linen having a stain, 
contamination, or tear is found, the worker can 
remove the improper linen easily and surely, there- 
by the efficiency of the machine being improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings, 

Fig.1 is a perspective view of a sheet spreading 
apparatus in accordance with an embodiment of 
the present invention. 

Fig.2 is a perspective view of a drive section of 
a clamping device in accordance with an em- 
bodiment of the present invention, 
Fig.3 is a side view illustrating the operation of 
the drive section of a clamping device shown in 
Flg.2, 

Fig.4 is a perspective view of a sheet clip in 
accordance with an embodiment of the present 

invention, 

Fig. 5 is a longitudinal sectional view of the sheet 
clip shown in Fig.4, 

Fig.6 is a perspective view of the clamping 
device shown in Fig.2, 

Fig.7 is a perspective view of sheet grip releas- 
ing device in accordance with an embodiment of 
the present invention, 

Fig.8 is a detailed perspective view of a clamp 
drive sectton shown in Flg.1 in accordance with 
another embodiment of the present invention, 
Fig. 9 is a perspective view of a clamping device 
in accordance with another embodiment of the 
present invention, 

Fig. 10 is a side view illustrating the operation of 
the drive section of a clamping device shown in 
Fig.1 in accordance with the present invention, 
Fig.1 1 is a partially cutaway perspective view of 
a sheet supply position adjusting device and a 
sheet grip verification device in accordance with 
an embodiment of the present invention, 
Fig. 12 is a perspective view of a sheet grip 
releasing device at the sheet supply section in 



accordance with an embodiment of the present 
invention. 

Fig. 13 is a perspective view of a conventional 
linen carrying apparatus, 
5 Fig.1 4 is a perspective view of a conveyor sec- 
tion in Fig. 13, 

Fig.1 5 is a front view of a chuck for a conven- 
tional conveyor, and 

Rg.16 is a side view of a chuck shown in Fig.1 5. 

10 

DETAILED DESCRIPTION OF PREFERRED EM- 
BODIMENTS 

An embodiment of the present invention will be 
75 described with reference to the drawings. Figs.1 
through 7 show an embodiment of the present 
invention. Fig.1 is a perspective view of a sheet 
spreading apparatus for washed sheets. In Rg.1 . a 
sheet 1 is supplied by hands of a worker Si to an 

20 empty clamp 35 (illustrated in detail in Fig.6) hav- 
ing two clips 45 which is sent with a drive conveyor 
rail 31 (a toothed belt driven by a pulley rotated by 
a not illustrated drive motor is incorporated). Any 
comer of the sheet 1 is gripped by the clip 45 on 

25 the left side viewed toward the worker and one side 
including the corner is gripped by the clip 45 on 
the right side (position A in Fig.1). 

The clamp 35 gripping the sheet 1 rises in the 
direction of arrow B through the drive conveyor rail 

30 31 . At the uppermost point, the clamp 35 transfers 
to a free conveyor rail 32 inclined slightly down- 
ward to lower in the direction of arrow C, and 
temporarily stops at the position of lower end D. A 
transverse transfer device 61 intermittently trans- 

35 fers clamp cases 62 at certain intervals. When the 
clamp case 62 stops at position D. it Is possible to 
transfer the clamp 35 from the conveyor rail 32 to 
the clamp case 62. One or a plurality of clamps 35 
are pushed into the clamp case 62 by a sequential 

40 feeding device (not shown) for feeding the damp 
35 with an air cylinder. 

Then, the transverse transfer device 61 Inter- 
mittently transfers clamp cases 62. The clamp case 
62 containing clamps 35 reaches position E and 

45 stops there. Then, an air cylinder 63 operates to 
push a clamp girder 42 of the clamp 35 which is in 
the clamp case 62 and grips the sheet 1 to push 
out the clamp 35. The clamp 35 which has been 
pushed out is transferred to the drive conveyor rail 

50 31 via a short free conveyor rail 32 to move to an 
edge setting process. 

The drive conveyor rail 31 to which the clamp 
35 has transferred has a toothed belt 34 running 
inside the rail. The toothed belt 34 runs by a pulley 

55 which is driven by the drive motor 33. The sheet 1 
whose any corner and one side including the cor- 
ner are gripped by two clips 45 of the clamp 35 is 
brought into contact with a convex front edge 75. 
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spread in width while being subjected to frictional 
resistance, and pulled in the direction of arrow G 
when it lowers slantwise from position F of the 
drive conveyor rail 31. At the longitudinal dividing 
position on a table 76 consisting of a flat belt or the 
like, the sheet 1 leaves the clip 45 by means of a 
sheet grip releasing device 64. This action enables 
the setting of one side edge of the sheet 1. The 
sheet 1 is carried toward the left in the Rg.1 by the 
flat belt 77 which moves intermittently. In the next 
process, the whole of sheet 1 is spread on the 
basis of the sheet side edge which has been set. 

The sheet grip releasing device 64 (Fig.7) at 
position H in Rg.l releases the sheet 1 . The emp- 
tied clamp 35 rises slantwise while being driven, 
and transfers to the free conveyor rail 32 at the 
uppermost point. After stopping temporarily at posi- 
tion I. the clamp 35 is pushed into the clamp case 
62 by a sequential feeding device 71 when the 
position of the clamp case 62 coincides with the 
free conveyor rail 32. The clamp case 62 is carried 
intermlttehtly, reaching position J. where the clamp 
35 Is transferred to the free belt conveyor rail 32 
and then to the drive conveyor rail 31 by the air 
cylinder 63. The clamp 35 is carried to position A. 
that is. the position in front of the worker, where the 
sheet is gnpped again. Thus, the same process is 
repeated. The timing of start and stop of driving 
devices and actuators is determined and the start 
and stop thereof are effected by the signal of not 
illustrated various sensors and not illustrated con- 
trol units. 

The clamping device of the present Invention is 
best suitable for the use in a sheet carrying con- 
veyor device and a sheet edge setting device as 
describe above. The detailed construction and op- 
eration of the clamping device will be described 
below with reference to Figs.2 through 7. 

Since the clamp driving is performed with the 
toothed belt 34. the drive section of the clamp is 
constructed as shown In Figs.2 and 3. Two pairs of 
four wheels 39, which rotate in the drive conveyor 
rail 31. are mounted to shafts 38 fixed to a clamp 
body 36, and a toothed block 37. which has a 
plurality of tooth-shaped protrusions to engage with 
the toothed belt 34 for driving clamps, is installed 
to the clamp body 36 so that it can be moved 
downward by the height of the tooth-shaped protru- 
sion. Namely, the toothed block 37 is disposed so 
as to straddle over the clamp body 36. The toothed 
block 37 is secured by inserting two pins 40. which 
are fixed to the clamp body 36, into longitudinally 
elongated holes 37a, which are drilled in the side 
walls of the toothed block 37. A compression 
spring 41, which is energized so as to push the 
toothed block 37 in the engaging direction, is in- 
stalled between the clamp body 36 and the toothed 
block 37. 



Next, the clip 45 for gripping the sheet will be 
described with reference to the perspective view of 
Fig.4 and the sectional view of Fig.5. The clip 45 is 
constructed so that all moving parts are housed in 
5 a clip housing 46. A pin 48 is installed to the clip 
housing 46. and a sheet grip member 47 is sup- 
ported by the pin 48 so as to rotate freely. Around 
the outer periphery of the pin 48. a torsion spring 

49 is wound, which is energized in the direction 
10 such that the sheet grip member 47 is pressed 

against the clip housing 46 to grip the sheet. The 
contact angle between the clip housing 46 and the 
grip member 47 is set so that when the sheet is 
once gripped, the gripping force becomes higher 

15 as the force of pulling the sheet in the direction in 
which the weight of the sheet is applied increases. 

A sheet release bar 50 extends over the clip 45 
in such a manner that it can be moved vertically. A 
roller 51 is secured to the sheet release bar 50 with 

20 a pin, and the lower part of the sheet release bar 

50 is connected to an arm 52b of a cam lever 52. 
which opens/closes the sheet grip member, with a 
pin 56. The cam lever 52 is supported on the clip 
housing 46 by a pin 53, and energized by a torsion 

25 spring 54 so as to raise the sheet release bar 50. - 
Another arm 52a of the cam lever 52 engages with 
a concave portion of the sheet grip member 47. 
When the sheet release bar 50 is pushed down 
and the cam lever 52 is turned, the arm 52a 

30 pushes a wall 47a of the concave portion of the 
sheet grip member 47 and turns the sheet grip 
member 47 to release the sheet gripping portion 
from the clip housing 46. If the sheet 1 is gripped, 
it can be released. 

35 As shown in Rg.6, the clip 45 is installed at 

each end of the clamp girder 42 installed horizon- 
tally and at right angles to the running direction of 
the clamp body 36. The clamp 35 is thus con- 
stituted. Rg.7 is a perspective view of the sheet 

40 grip releasing device 64. In Fig,7, an actuating 
lever 66 is supported by a pin 68 of a support 67 
mounted on the drive conveyor rail 31, and a cam 
plate 65 is installed on each side of the actuating 
lever 66. The actuating lever 66 is connected, with 

45 a pin, to an air cylinder 69, which is secured to a 
fixed member 70 with a pin. When the clamp 35 
travels in the direction of arrow X and lies under 
the cam plate 65, the cam plate 65 lowers in the 
direction of arrow Y. that is. to the position In- 

50 dicated by a two-dot chain line In Flg.7, by the 
operation of the air cylinder 69, and pushes the 
sheet release bar 50. Therefore, the sheet 1 is 
released from the clamp 35. 

Figs.8 through 10 show another embodiment of 

55 a clamp drive section. In this embodiment, the 
drive conveyor rail 131 and the free conveyor rail 
132 (both have the same shape of rail cross sec- 
tion) have a pair of opposing rails 131a which 
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vertically guide a clamp body 136 and a set of 
opposing rails 131b which transversely guide the 
clamp body 136. The drive section has a guide for 
the drive belt. 

The clamp body 136 is provided with two pairs 
of four wheels secured to shafts 38 fixed to the 
clamp body 136 so as to rotate freely. These four 
wheels 39 are guided by the opposing rails 131a of 
the drive conveyor rail 131, Similarly, two pairs of 
four wheels 144 are secured to vertical shafts 143 
fixed to the clamp body 136 so as to rotate freely. 
These four wheels 144 are guided by the opposing 
rails 131b of the drive conveyor rail 131. 

Next, the operation of the clamp will be de- 
scribed. In the clamp 135, the wheels 39 are guid- 
ed vertically by the rails 131a, and the wheels 144 
are similarly guided transversely by the rails 131b 
in both the drive conveyor rail 131 and the free 
conveyor rail 132, so that the clamp 135 does not 
strike against the drive conveyor rail 131 or the 
free conveyor rail 132 and stops or rubs it during 
running. 

Thus, the clamp 135 of the present invention, 
when running in the conveyor rail 131, travels while 
its longitudinal and transverse inclination is con- 
trolled with two pairs of wheels 39, which are 
supported by the horizontal shafts fixed to the 
clamp body 136, being guided by the rails 131a, 
which vertically guide the clamp body 136 in the 
conveyor rail 132. At the same time, two pairs of 
wheels 144, which rotate horizontally by being sup- 
ported by the vertical shafts 143, are guided by a 
set of opposing rails 131b, which transversely 
guide the clamp body 136 In the conveyor rail 131, 
so that the clamp 135 travels while being controlled 
not to move transversely during running. 

Fig. 11 shows a supply work height adjusting 
device at the drive conveyor rail 31 of sheet supply 
section in accordance with the embodiment of the 
present invention. In this figure, the empty clamp 
35 Is lowered slantwise In the direction of arrow A 
on the drive conveyor rail 31 . At the halfway posi- 
tion of the drive control rail 31, a proximity sensor 
82 is installed to detect the passing of the clamp. 
The signal generated by the proximity sensor 82 is 
sent to a timer 85 having a setting device 86. 
Reference numeral 87 denotes a drive conveyor 
control device for controlling a not illustrated con- 
veyor drive motor in accordance with the output of 
the timer 85. Reference numeral 80 denotes a 
safety cover for the worker which covers the sheet 
supply section installed to the drive conveyor rail 
31 by an attaching member 81 . 

Also, Fig. 11 shows a sheet grip verification 
device on the drive conveyor rail 31 of the sheet 
supply section. A photoelectric sensors 83 which 
also have a light source emitting a light beam (x-x) 
each are installed at the front bent portion of the 



cover 80. A pair of light beam reflectors 84 are 
installed at the edge of a support plate 80a which 
is Integral with the cover 80. The light beam (x-x) 
runs in parallel to the running direction of the 
5 conveyor at a height at which it is intercepted when 
the sheet is properiy gripped by a pair of clips 45 
of the sheet holding clamp 35, going and returning 
back by being reflected by the reflector 84. The 
photoelectric sensors 83 send a signal telling the 
70 interception of light beam (x-x) to the drive con- 
veyor control device 87. 

Fig.l2 shows a sheet grip releasing device 90 
at the sheet supply section. In Rg.12, a push- 
button switch 89 for activating the sheet grip re- 
ts leasing device 90 is installed on the cover at a 
position reached by the worker. Here, the construc- 
tion and function of the sheet grip releasing device 
90 will be described. A cam 93 is supported by a 
pin 92 fixed to the support body 91 installed to the 
20 drive conveyor rail 31 in such a manner so as to 
rotate freely. The cam 93 is operated by an actuat- 
ing rod of an air cylinder 94 fixed to the support 
body 91, and pulled up by a tension spring 95. 
In the condition where the cam 93 is pushed 
25 out downward and slantwise by the operation of the 
cylinder 94, when the clamp 35 passes through this 
position, tile cam 93 pushes the sheet release bar 
50 of the clip 45, by which the clip 45 releases the 
sheet 1. A proximity sensor 96 Installed to the drive 
30 conveyor rail 31 shuts off the electrical circuit for 
keeping the operation of the cylinder 94 and re- 
lieves the air pressure in the cylinder 94 to return 
the cam 93 to its original position. 

Next, the operation of the embodiment con- 
as stituted as described above will be described. As 
shown in Fig.3. when the toothed belt 34 for driving 
begins to engage witfi the clamp 35, even if the 
tooth of the toothed belt 34 interferes with the tooth 
of the toothed block 37 on the side of the clamp 35 
40 (indicated by P in Fig.3), tiie toothed block 37 gets 
away in the direction apart from the toothed belt 34 
to avoid the interference as indicated by a solid 
line in the figure. The toothed block 37 returns at a 
correct engagement position by the action of the 
45 compression spring 41, thereby the clamp 35 be- 
ing driven normally. 

The sheet 1 can be secured to the clamp 35 
merely by pushing the corner or the side edge of 
the sheet 1 between the clip housing 46 and the 
so sheet grip member 47 from the lower side. When 
the clamp 35 comes to the position where the 
release of sheet is desired, the air cylinder 69 is 
operated, by which the cam plate 65 lowers In the 
direction of arrow Y to push the sheet release bar 
55 50, thereby the sheet 1 being released from the 
clamp 35, Since all moving parts of the clip 45 are 
housed in the clip housing 46. the troubles of 
caught or contaminated sheets can be eliminated. 
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In the apparatus shown In Rg.l. the sheet 1 
can be gripped by spreading only a certain width. 
The sheet 1 secured to the clannp 35 by a worker 
S2 is handled in the order of Ai . Bi , Ci . Di . E. F. 
G. H, I, Ji , and Ai as with the case of the sheet 1 
secured by the worker SI . 

In the sheet supply section shown in Fig.11, 
when the proximity sensor 82, which is installed on 
the drive conveyor rail 31 running slantwise in the 
direction of arrow A, detects the passing of the 
clamp 35, the timer 85 is activated by the signal 
from the proximity sensor 82. By the output signal 
of the timer 85 sent after a time period set by a 
setting device 86, the drive conveyor Is stopped for 
supplying the sheet 1. Also, by adjusting the set 
time of timer 85 by means of the setting device 86. 
the stop position of the clamp 35, that is. the 
supply height of sheet 1 can be adjusted. The 
restart of conveyor after the supply of sheet 1 is 
performed by worker's pushing operation of a not 
illustrated restart switch. 

Further, in the sheet supply section shown in 
Fig.11. when the sheet 1 is properly held in the 
pair of clips 45 of the clamp 35 stopping at the 
supply position of the sheet 1, the edge of the 
sheet 1 intercepts the light beam (x-x) running 
between the clips 45. by which the photoelectric 
sensor 83. which receives the light beam, gen- 
erates a signal telling the Interception of light. 
Therefore, the gripping of the sheet can be verified. 
This verification signal can be changed into a con- 
veyor start signal. Even if the sheet supply height 
is changed by the sheet supply height adjusting 
mechanism as described above, there is no prob- 
lem because there is a sufficient distance between 
the photoelectric sensor 83 and the reflector 84. 

In the sheet supply section shown in Fig. 12, 
the worker can see the sheets which has been 
supplied just before rising slantwise in the direction 
of arrow B in front of his/her eyes. If the sheet 1 is 
incompletely gripped and one clip does not grip 
the sheet 1, If the corner of sheet is gripped by the 
reverse one of the clips 45, or if a defect such as a 
tear is found, the operator pushes the push-button 
switch 89. By this operation, the excitation circuit of 
the air pressure cylinder 94 is held, the sheet grip 
releasing device 90 being activated to protrude the 
cam 93. so that the clips 45 can release and drop 
the sheet 1. When the clamp 35 passes through 
the proximity sensor 96 after passing through the 
sheet grip releasing device 90. the holding of the 
excitation circuit of the air pressure cylinder 94 is 
shut off by the signal of the proximity sensor 96, 
the original condition being restored. 



Claims 

1. In a conveyor for carrying linens having pro- 
cesses of gripping any corner and one place 

5 on a side including said comer of a rectangular 

cloth with clips installed on a movable clamp; 
naturally hanging the cloth by raising with a 
clamp transfer conveyor; moving the cloth onto 
the top surface of a table composed of a flat 

70 belt conveyor or the like by using said clamp; 

and pulling the cloth onto said table, said con- 
veyor for carrying linens including a drive sec- 
tion comprising: a clamp body; two pairs of 
wheels supported by shafts fixed to said clamp 

15 body; a toothed block which has a plurality of 

tooth-shaped protrusions engaging with a 
toothed belt for driving the clamp and is in- 
stalled straddling over said clamp body by a 
pin Inserted Into an elongated hole so that it 

20 can be moved downward by the height of the 

tooth-shaped protrusion; and a compression 
spring which Is energized so as to push said 
toothed block in the engaging direction, and is 
engaged between said clamp t>ody and said 

25 toothed block. 

2. A conveyor for carrying linens according to 
claim (1) wherein said conveyor for carrying 
linens has a clip for gripping a cloth compris- 

30 ing: a clip housing; a pin installed to said clip 

housing; a cloth gripping member which is 
supported by said pin and rotates in said clip 
housing; a torsion spring energized in the ro- 
tating direction In which said cloth gripping 

35 member wound around said pin is pushed 

against said clip housing; a cloth release bar 
extending over said clip in such a manner that 
it can be moved vertically; and a cam lever 
which engages with said cloth release bar and 

40 opens/closes said cloth gripping member. 

3. A conveyor for carrying linens according to 
claim (2) wherein a pair of clips are installed to 
both ends of a girder mounted horizontally and 

45 at right angles to the running direction of said 

clamp body. 

4- A conveyor for carrying linens according to 
any of claims 1 to 3 wherein said conveyor for 

50 carrying linens comprises a pair of opposing 

rails for vertically guiding a clamp body; a set 
of opposing rails for transversely guiding a 
clamp body; a toothed belt running in a con- 
veyor rail; a clamp body; two pairs of wheels 

55 which are supported by horizontal shafts fixed 

to said clamp body and guided by said pair of 
opposing rails; and two pairs of wheels which 
are supported by vertical shafts fixed to said 
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clamp body and guided by said set of oppos- 
ing rails. 

5. In a conveyor for carrying linens having a linen 
supply section where a clamp is put on a drive 5 
conveyor after running on an inclined free con- 
veyor, going down slantwise, any corner and 

one place on a side including said corner of a 
rectangular cloth are gripped by clips, and 
then said clamp rises slantwise to hang the lo 
cloth, said conveyor for carrying linens includ- 
ing a linen supply work height adjusting device 
comprising: a proximity sensor which is in- 
stalled at the halfway position of the rail of said 
drive conveyor running down slantwise and 75 
detects the passing of said clamp; a timer with 
a setting device which is activated by the 
signal from said proximity sensor and can ad- 
just the set time; and control means which 
stops said conveyor by means of the output 20 
signal generated after the set time of said 
timer. 

6. A conveyor for carrying linens according to 
claim (5) wherein said conveyor for carrying 25 
linens comprises linen grip verifying means in 
which a light beam is generated in parallel to 

the running direction of said conveyor between 
a pair of clips of linen holding clamp, and light 
sensors for receiving said light beam are in- 30 
stalled. 
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